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(54) METHOD AND APPARATUS FOR PRODUCING POROUS GLASS PREFORM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and apparatus for producing a porous glass 
preform in high productivity so as to be uniform in deposition in the longitudinal direction. 
SOLUTION: This method for producing a porous glass preform comprises depositing glass 
microparticles on a starting preform using a plurality of burners set up in a transverse row and 
subject to reciprocating movement in the longitudinal direction; wherein the burner row is set up 
on a 1st movement shaft and subjected to reciprocating movement, the 1st movement shaft is 
then set up on a 2nd movement shaft and the burner row is subjected to reciprocating 
movement similarly, thereby the turning back position of the reciprocating movement of the 
burner row is shifted; and the reciprocating movement width along at least one of the 1 st and 
2nd movement shafts is made to stand at a multiple of the interval between the adjacent 
burners set up above in a row. 




<i9>b*bhmw? (jp) 02) & ^ fft ^ $g (a) (.wmwwzm** 

#^2001-31431 
(P2001-31431A) 



(43)&B8 B ¥^13^ 2H6 0 (2001. 2. 6) 



(51) IntCL' 




ffiKJ9 , jRU"»T 


F I 


7-73-r(##) 


CO 3B 


8/04 




CO 3B 


8/04 J 4 G 0 1 4 




37/018 




37/018 C 4 G 0 2 1 


GO 2 B 


6/00 


3 5 6 


G 0 2B 


6/00 3 5 6 A 










W**©«C4 OL (£10H) 


(21)ffiH## 


#8PF1 1-207039 


(7i) mmx 


000002060 












(22)ttlHB 




ipfigl 1<F 7 £ 22 B (1999,7. 22) 




^C»=Pf^BQK^^»r-T@ 6 # 1 ^ 








(72)#W# 






























(72)5SW# 


mt g 










»«**tp*«ai52T@13#l# filMb 


















(74)ttSA 


100102532 























(54) BMgO&ft] #?LSt#7X#fc©S!B&2r*fc<i:§egI£fg 



(57) [5^] 

M^it a $ -5 £?LfS # ? * » £ *5 V > T , 

UMB't— 5U*SS 1 &»j«l±ici8:B LT&«^ijj£ 



# 

1 

mm<DMmst L-z&iimu? *®Pi*mm? % z. t & 

CISJRIH 3 ] MsRUi 1 £ fettlf 2 tcga® bfc^?L 

& tB$ee*wt « £ -a- £ «gfc©^?y bSB £ ft tz 
BffgBM-^— n^mmm-r^m l&i&wi^ mi&m 

♦l^HtlfB^-^— ©ttaiSBIHIIWofflSMS i: £ nr is 

ttf^m££ftT\,^zt*¥TWL£-f2>$> : }inx^xm 

[0 0 0 1] 
[0 0 0 2] 

wtfck *fig<z>:*f 

«jt£o^TWu ^©£jStt£±lf3fe«>ffl-<?©«?i£A 5 
[0 0 0 3] *©*-?9#tofc«R©:tf7;*IW&^£j« 

(4*P¥3 -2 2 8 8 4 5-9&4B#i3) . Ctl 



(2)1^2 0 0 1 - 3 1 4 3 1 (P 2 0 0 1 -3 1 4 3 1 A) 

2 

[0 0 0 4] 

[0 0 0 5] ZCDtztb, ffl«#ttfc:fettS*rt>jgLffi« 

i w±t?fi L t>tiT*3 •? , uw&m»m 

T-V7 h«Jfc«f »)3gL/tft«*»Jffli-r*ii:t:«fcrjTfft) 

20 [0 0 0 6 ] b*>U Cffl«-a-*J®'7-D^^A±T-#T^ 
MttBiSHTrsfcifrfcx 7°D^A±©ltJ|tB#F E §^ 

{&j^p^ i: umnm.-n & % mwwm t ® mffi£3<z>i$m# 

W&SbffiBoa-ttfcffofci: itt, itVT^ntX, 

xm^tbftz>m®}i®ft~c^-±--tfimiD&-?tztbiz, ± 
t&b?'*— x&tttVLt fa<ow&mifi£zt. 

30 0-5£0&* s fe3o 

[0 0 0 7] dCDia«*)!li*-r*fc«)t:> 

fclBJBClS^Sx cofclEfl!^-*— *$WbTif«» 
SJS-fcfSatStfStJlSSftT^S («rH¥l 0-15 
8 0 2 5fM#l) o b*>U C©^fettit«fi^til 

■MMtsoshu *fth*ym-$%%kw.i*& 

S i: «t * fc fev »?t^B A s «$i<b bitffitc «: 5 i: i ^ o FS 
40 ®AS$>^.„ 

[0 0 0 8] *^BJ(±, ±IBIH)HjSlt:«*«t*nfc*© 

[0 0 0 9] 

50 uta«»»-r*a»o«5Ui9!B*iifc^-^— 




3 

ctvtg 2 #§«*©'>& < tt> i ©#nbM©a«#wi*Bft 
mt&*-i— <Dmmwmm<Dmm% t b-t #?uf#7 

[ 0 0 1 0 ] CCD«t^t, #JH3^-^- ?'Jftfi§ l^lbW 
±{CfiSBbTftfft*£I!j<*-tf\ ffi$2mi&WMZm2&§h 

©&«&»)©#?;£ bteBft. mtt&<]lC&W)T2>2^><D& 

M<D'&ffl&9h<D$r& Lm.W.&&ib£i£ £ z. £ A 5 

t-^ «fis***?L»#9*s»©ji*£is©i«»a 

ft£)-&&©i:-f -2>.I k#T"££o SfcTs H3j£©<fco 
fclilEfflM-^— {c<fco-£l*IE-f 6<i:>g* s ft^o £ £ 
fcx mifB^ l^»;ttli5<ty ? m2^ii)WcD'J>^< i:t> 1© 

#tiitt©a«#iMiftffiMB^— (Dmtmwmmom 
mstzz 5>(ct£)-Ybb, f^LRtf^xe**©*^^© 

[OOll] *«W©»*«2t:E*bfcJ; 
oC, MIBSg l^l!)Mi5<tl>'S2^i!jfa©i^^ffl^i&«S 

-T SCfcWS bi> 0 c©<t9t:> SB i*£IJj$iiii><fct>*i§ 

2 &mm<Dmi5 <D&wm<D&m&im ft t— © 
m&mummomms t-rzztiz&o. -m^\Ma 

v * * m m -t % z. t ifix- # o 

[0012] £ f>t:CC5*^ **mj©IW&H 3 tdgaiffi 
1 £fcttf§*Jl2trl3«bfc^7lft 

#7**#©«$a#an?*oT, mmm.!&* i 

/ 5 ft«Afc^SR£-r 

bUo ie&£ft*#?LB#9;*«*f©¥fiBi:^"5j*iT? 
hu mj§3g§&©t!aft*£< lt, &mm<Dmm.&mm* 

*Z < bfe£rt s &#&&©i:&3 0 bfrU 

^ttn § t * ii * # 5 * mttmnn © 

-^SB* s *£<fctK Saffikb-Cffiffl-r2»Ck©-tr§^ 
^cr-s iiili$fcliI2Mio^< k* l* 
£l*fc(4 R) /5ftiH*.&n«fc-5Cb 

[0 0 13] Sfcx **fl8©ai*3«4lclB*l/fc*W 

e^tiffi$*s^is©^JiaH^nfc^— &ft<i 



(3)$M2 0 0 1 -3 1 4 3T(P 2001-31431 A) 

4 

t^^ims^^mu(Dmmmmx$>-ox, wb^— 

mt2>m2&mmt$:mffii,s mmmi^mmn^m 
2®mn<D'Pte < ti> i ©#tt«©ffi»&iMia s ffij&'* 

©B^jaftBlffllHOSRBfcSfi-r*?), 
aj©a«#»©*rjg b jSE ft*£»i * -a- 5 - i: * s rT#£ i: * 
nt ^ 5 £ £ ft 4$i5& £ 1 5 #?L « # 7 X $#©» jg«B 

[0014] c©«td{CHfiiB^--^— pmm&m+z 
10 SB SB i»»«iftaa»«i-r 4*2 

ftPrfii u yy©a«#ttcD*fjS bteSft^K;^ 

■B- 5 c k # qjgl k ^ tit H i. #?LK Jtf 9 X ®tt<DWl&m 
mt. 5U©«f DiSLffiBftSftt-riCDK:, 

)&$lJffll7-D y 7 A JtT V 7 h fl<J IZffi t> ?g ussft^-r 

tt«Bt^U-Sft^[R]©[H]fift6M1-^^i:A s T- 

#-& 0 $e>t, is immim&£v : m2&W)m(D'pte< t 

20 * 1 ©^ttW©a«^tt*IA J Hua3^'— ^— ©«?'JiSB© 

u £ji^£iR]©[H]aft:g l < e»-r *c t a j t- 

[0015] wt, *&wit£t>\zmm-?z&*&BMiz 
cmtc:Ps^^n-i)t)©T*tt^^o *^Bj#e.tt, 

tt^ftm»e*t^*t***-5*a«^9^e»©»afc: 
*3v>ts j*—i--m<D&m.&m*2-o<D&mmz&^x 

30 #^tt)tti©a«#l&*iftgj@i«i:*©i:-rsc:k{c«tO> 

a m x Da o © 'i> * ^ a # ? l k ««• ft st s -r * z. t ft 

«iU Ig^ftffiSbT^B^ft^t-^tcMofc*, 
©T-$>£>o 

[0016] n-t-0«Wife)EiocDiii 
±tc^— ftSfi-r?)C:i:{c:j;»3fTV\ ©a 

V7 ^6<}(C^T-D-r^^feo «IAtf, iHI©^¥3-2 2 
8 8 4 5fflt HI— ^iS<D/t— ^— ft-^HRi-C 1 
*£iMI]J;lciEM ^©ffi«^lft©H^ffiBft 3 
40 fcJB«SP»«-***Sci:t:«fc»), ^9X»i?ftK|- 

I, -T*t> *«fjgL/ffi«tt(li!lfflirn^A<ft: J; t)»J» 

-5 <fc -5 C ^ ix ■& i: i > 5 * © T- S o 
[0 0 17] b*>U »*©«JfiSSIit*^Ttt, ±13 
© «fc -5 t«r 0 B b&Bft mmizUmr S 3 tt^P pitg-e 

nmmwmmx. tfguffiB©*y»fctta* s £bs. * 

50 fe^ eJBl^B-Cft%eB«l«2:BIBl«k©W«B£ai©l« 




5 

m $ n z> ? l m # * s» t ca a # £ b a 0 

[0 0 18] *^B^f!i^*-i— WftgPtt** 

?>J*Sl5»fl«lk:a«»lli*-«:SSISl»ttW*»^ ^©s 

i &mm*&mz * s $ 2 &ft«i&gstt- 5chtj;t)> 
«B*-3tafiET;-jfeiaimtwjgu»»$*4c:i:^ s 

ffJfflttB tmWb t ©« $®e3I©B#P^J4:£ < ISMB t 
[0 0 19] Sfe, 

»«6£ 2«aSttSdi:lis «9iEo«rHS¥ 1 0 - 1 5 8 0 
SJ»fS4«*B h & 3 to I* T- 14 & V ■> ©T- > m&MWti s m 

& i§ffitJ&scii:(±&v^o >t— m*&m 
wt^ rtsit?* o fell) § t-n— £ -y- s 

tf -5 -I i: * 5 T- § 5 i: v n 5 f iJjSi & & Z> » 
[0 0 2 0] L4>U Huifib/tiofc, #*U>{c#t«33I 
bteB©#tfc£*fofci:bT*K 3t77>fMiLTffl^ 

[0 0 2 1 ] XM£Jt#£Afc:ttlT& 
'<mm? £>»&©«t?iJI£B£ ftfc^—*— CvC #7 

ItSSStSffofe, 5 #©;<:—?—£ 1 5 OmmP^PB 
■c«5UiSSLTM-^— 3«Jfc U £©>t— fllfcSB l 
^16W±(riSgLT 1 0 0 0 mm/m i n©)IK-t*ffift 
m#»tt*SB2#tttt±fc:IS:BL-C2 0 m 
m/min©ai8TSa»i*t, ai©&«# 
■&©WDSbffiB*£tt;**ifc. il«i5<tO t I2 
#»W©a«#*rtHW:** 5 0 mm~ 2 0 0 mmfflflt 
^{b£-ei>*>©i:U »3fiS*i&#fl,K:*f 5 *«**©¥ 
SBES*!^ fffiffibfc. spfflKOffPffitt, #^*3»© 
fiJP£l5©S*g;&l>*g'Nl£$J^ U 

{ - («*g) }/ («*«) (%) 



(4)$R2 0 0 1 -3 1 4 3 1 (P 2001-31431 A) 

6 

©fit cttJSfffibfco 

[0 0 2 2] »J*bfee**EI2*5«tWia3K:^r. n 
2ttS$2#Kitt©a«#i&MS-£«KH;£U 

^Kiwi©a«^»ips^-^iitc@^b, ^2^t»Mi©a 
[0023] 121:^^0^ m2mmm<D&m.&m 

ifl* s 5 0 mrru 10 0mm, 15 0mm, 2 0 0mm© 

^•rax©ffito^T*K m i&mm<D&w.&mmtw- 

10 ^— ©^iJISgF^PtlBlb 1 5 Ommcol^;, #?LSf 

t|S]b 1 5 Ommom ¥SflEtia»-CA*f fc«eS 
Ci:*s*iJofco 

[0 0 2 4] Sfc, B3*»€>*»ja«fc-5£ N SI 1 &»>»© 

&M<mw—}— (Dmymmmffitrnt 1 5 omm©ti 

20 KSB l»»«©afR«»M*-'t— ^— <D*5U»BiaH8i: 
PJb«^(4, a»T A»*¥fi« t»s c « 5 c 
i:#J|ajofco 

[0 0 2 5] * e>fcW5fc • 

-flg^(c#^«)«lfflSfa^KiitSA s ^-^— ©« 
^»BMHi©S88MBT?aft«* #?LM^^^SM©¥ia 
*fi^»^4)©i:^t)N c©»-&/<— ^— «D«yiJHBIffl 

yijoaa^iie^s^Sx ^jsik* 5 ^*? i-*s z t * s 

30 [ 0 0 2 6] H4i5,tt>-ia5{i, fg 2 |£i&tt©&«}£!!j 

:tCJ;5> n= (^l^tttt^l&iti) / « 

©¥±IK^^b, EI4tt»2^1?jffl©a«#lftitS* $ l 0 
0 mm©«-&, 151^2 #i&$4©a«^ill1i* s 2 0 0 
mm©^4* LTU5„ C ©11 4 St>*H 5 tfrnt «t -5 
tc, ^l^«;«li©a^l&ti* s ^:g<«c5, n= l 
/ (;<-:*— fltaj»BIWHS) -ea«$*i 
4n«DB*»*S<«ent43a:4g, ¥ffl*ttlRl±-r4C k 
40 A**l4o 

[0 0 2 7] bA^b, H16lCn= 1 ^^KS^Sfitg) 
h^dF^Mi^So 

[0 0 2 8] £e>lc, S9iEOBI4SVia5t^bfc<t-5 
JBl«»W*fcJ±*2#«i«i©il>*<i:t»l*©a 
50 ©IBPB©B»<SfcL.fc*-&J4x ^J^ 




7 

«»«= i ^-j—commmmtummmitG. 
ct-> &®mmco'&®&mm*.*—i— 

©MM©»RfgfcUfc»^fc:i3^-C, S58BBm4 1> * 
[0 0 2 9] 

t l fc us tc g-3 § as£B^ -r a ##$gtyj(4 cut ps^ 
7xmtt<Dmfemw<D—m*iji\stz$!t.wm-ctoZo c© 

^?LS#7^S«8aig^g 1 lteu Wltttt&K «fc 0 

•vF) 1 ftJE^LfromfSSM 1 ^^©ft^lfiOJllOlc 
0te£tf 3S«1E£m7 ftJIfiU C©«*MEi*J*7fc: 

[0030] sfc, z.(D&?imjJ^*.mttmmmmi i 

-t-M6J:lB«flWl fc©ffi«*e?9Et:IWI-raci: 

*A,T>t— W6fc»fii-r*J:^fc#«l7— I* 1 OA* 

ftft-T 3 d i: * S T- g ■?> «fc d (c * o T V ^ o 
[0 0 3 1] #S^©£?L«:tf^ 

ii »^h^^—^mm3imx. ^—r-n 6 
* m%e«©R¥^[pi t ss^ikj k mm^m * * & c t * s 

-e*.a«fc-5fc£:riTv*3. ##gBj3©=gM l i©«r«Hu 
3 14, M 6 ft IB 1 »ttaflEfc*^T»«- h 

«I«l4**2»ttJSftt*5l^-r^«h5-'<-^*ll 3T- 
Ctt3, M-*-#J6©&«#tt©«f$gb{ft«4#tt3 

■a- -s c £ #-t- £ -5 i -5 k: £ fix v> 5 o 

[0 0 3 2] -ffcfr^ IS l&fttt4i*J£t)lftn&©fi$ 

immmmx-, j*-i—m 6 

?y 6 ©aa«»©#f s L&iiiA? & < 
[0033] zcssmtasttsiB i&mmmt&2Bm 



(5)^2 0 0 1 - 3 1 4 3 1 (P2001-31431A) 

8 

w 6 <Dmmm<Dffi'M usassns-r a - ^ # 

Lfc#-3T±ge£:t4fl&'K !B 1 ^i&iigmfSiii: LSg 
2^«)3gfi(±i«5Si: LTfeAi^ *RB©»BTttJt« 

10 [0 0 3 4] Sfc, #*RB<D£?LK:tf^ 

i itc:fci,>Ttt, mi&mm 4 <D&iM.&mmx 
h7^-^i 1 2&&v t n2&mm5(Dmimmm-c& 
&±t&Y-?'*—xmi 3©'j>&< i:t> i** s > >t— 

©ttt$JI9AMRIl 4CDSE»efc*n*J;-5t«eor^ 
So £<bt^ h 1 2 3kV±* h 7^t-^ 

«T<**&^fc«>* ^-7— (OW^JKBnffi! 1 4 (0 1 ft 
£fcJ4, >^-7— ©tg^JISMMRS 1 4®»»fgt?*o 

20 So 

[0035] ztut, mint, tmmmi \ <d±^-± 
—am 1 2%.v±t$ l \-5^-xim 1 3 <Dm.mmi*m&m 

■ NHRl 4 itlBlDfi^^^o ^fe^ ^7<t— ggtA* 1 8 
©H^(4> ^— R= 1 8) /5 = 3. 6-e*S 

A^, 2M^h7>t-^il 3 

(4, «I^JI9:HSP1 1 4 © lft, 2ft, &&i,M;i3ft£& 
•5 <fc-5fc£;fx£©AWi; LV^o ^ne>©^S6"IS««SMW 
30 fcflHfrfac fc^RTfgftfcto, S<JiPrD^5A±©SM 

[0 0 3 6] W±©«t^«:*«k:«t*^LJl3tf7 

^e«©»i635st:ov^-citiwr4. ^-r, ta««tti 

©5l*K£tt#JB#R7fcJ;oTJBJ$-f So SWffiJ#A7 

t «k^Tffij#^ti,fem^e« i itmttm&m^—i? 8 tc 

i:SjiS*xAS(±i^s«- 1 tiR*«-we.n*o (B«smi 
40 *5^«*k?(±m«*«it:i!fc#f*»6n*t«fu 

[0 0 3 7] *LT, »»h5/<-^«l«3k:*J^Tx 

m i ^isw 4 tt^*-7^-?ij 6 ft tt«w^;s©ffi i ^«jjS 

J8T-fiE«*£»£-y\ m2^»iW5{±mi^i*iWlftJ:t^^ 

<sM©m2^»)SJK-r-aa^iij^-B-So ^<Dt^n-± 

^7^fatt^*t«<*2©*S©IH]0<±A>«: 

DflflftsytisBu^iEfflM-^— tot omjE-rz&g: 

50 ttftt,> 0 $e>CSBl»»tt4t4»«-h5^^-^«l 2T- 




9 

fl&ftiU Z*lf>© h7^- **gfcfcM-:*— ©8t#Ji8:S 
MRS 1 4©8Sf3-C**fc*{>* *i«ffl©¥ffiflEtt8Stf>T 

ffi*ifc*©fc&ao ?Lxmi&m&8i%.vm2&mm. 

[0 0 3 8] *IEW«D#?LK3tf^^«»«!Je« 
SI lHu ^#h5^-*«$3#fgl#iij«l4;atfSg 

© i ^MD&mm Lt*mc*^mmiztt'<x^-±-&M 
t^—±—m e mmg * s # 9 x wsl^o 

-5 Wift Sffl#-&*>*T iSSf * c i: tc «fc 0 , m 
[ 0 0 3 9] 

[ 11*01] wTs *«w**«wa3.tvtt«[fi»>j**ifT 

(SdftW 0 1 fcwf #ft«#9*fia*MHj6«« 1 1 £ 
ctD> VADffiCtf to«^nfeM4 Omm, ft£ 
8 0 0 mmfflSifSI} 1 £*f g»*Ml# 2 0 0mm 
i: J& 5 «t a fc Jtf 5 ^ 8**4^ * it* L T 3tf 9 * JStt^ii* 

^— ai 6 tov^-rit ai 6 & i 5 o mmmmx- 

5*MU &*©/<-:*— -5U 6 fr&fl-g 4 Ommfift 
ttE^b^'f IS 1 L/m i ru 7j<I4 0L/min, & 
M2 0 L/m i ntK g)&*MI© 2 0 0 mmllCIl E3 
mttrJ MS L/mi n, 7Xfl5 0L/min, &£g 
7 0 L/m i nifimUi£tl2>&olzmm*ft^fzo 

[0040] mwmfcm*-? 8 t«**{t«&u 

!Bl»»«4t«t?)-'<-^— 5U6*SBl»»a 
JS£ 1 0 0 0 mm/mi ni:LTS«i»$^ g!2i£ 
tt«5fcJ;DSUi£lMM*!ii2#»iaS2 Omm/m 
intUttlfMtfe. S6l#»«4©gR#h5^ 
-**g 12ttl50mmi:U £! 2 &Mritt 5 <D±t$. h 5 
Xtg 13*1 5 0 mmi: Ufco * LT, tf 4 0 m 
m©ma^»l±fc#7;*«m*iiB#2#ES2 0 0 
mm(c&5 3:T-t{M«£JlS6Ufeo 
[0 0 4 1 ] Jf*»T»©£?lK#5;*«*r©*Mlft»l 

k£^£bii8c-3^t©, 

{ (**g) - («/hS) }/ (S*g) (%) 

©fit(C«t 19 If fffibfeo ±B©WffiOte»v *^©^g 
K «k 9 8^£ttfc^7Le#7*S**©[H]aii 1 %fcTFfc 

[0 0 4 2] (Jtttftl 1 ) tfcttOfctfK ft*© 1 



(6)^2 0 0 1 - 3 1 4 3 1 (P 2001-31431 A) 

10 

fee r«tt>%x ceDjt««i<o^?LS*7^e«»Jtis« 

Bu *»##EI 1 C^f*«S0<l©*IE 1 1 i:lRl«fiD«trit 

5 < , >*-1—n 6 ©&&&Krtt$ 1 8IMI 1 US© 

fegtts ftiJ»ra^9At:J;*fBiJ»t:«t t)*iM£tt$ft 
■S.fcSfc&o-C^*. * ©flb©*fH43l5ffi«l i: B - 1 L 
10 #>7LK#7*3«£»SLfco 

[0 0 4 3] S!i3a£ftfc^?L«:ff7*©W©MA£»f£ 
0>Ji:H«fc:»flfiLfco *©iS*«\ 8%fitt©fiti:;&: 
!3> j^$J©^B£lt^T&o£{fi£&^TOfco -tl 

ttx SJ»rn^^A©fmcRFiHlk:J:ft»S» fc-suttftfl 
i: ©«*ea©B*H36*«HTJ*-5i:# A 

[0 0 4 4] (Jt«« 2 ) Jfc«©fcto^ i: mm 

tC s b^M— *»»fcLT2tt£*b-C^.5£?L»:tf9 
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